SUMMARY OF A PROPOSAL TO 
THE COUNCIL FOR TOBACCO RESEARCH - U.S.A., INC 


William M. Pierce, Jr., Ph.D. 

Associate Professor of Pharmacology and Toxicology 
University of Louisville School of Medicine 
Louisville, KY 40292 


In past work, we have demonstrated that there is some component of tobacco, which is 
not nicotine, which decreases the production by many cells of the protein, collagen. Collagen 
is a very important protein for maintenance of the structure of organs, for skin and for bones. 
In addition, a variety of human diseases are characterized in part by overproduction of 
extracellular connective tissue such that this tissue crowds normal tissue and compromises 
organ function. These include hepatic cirrhosis, pulmonary fibrosis, scleroderma and 
rheumatoid arthritis. Sometimes these diseases are reversible (e.g. for cases in which the 
disorder is secondary to environmental insult), but often these diseases are progressive and 
debilitating. 

Much of the excessive production of extracellular matrix is due to invasion by and 
proliferation of fibroblasts which produce and secrete collagen. The diseases discussed above 
might be managed by a drug which decreases the production of collagen. 

The discovery of such (a) compound(s) in tobacco is exciting and many future studies 
are immediately suggested. We propose to purify and identify these compounds, and study 
their actions on collagen synthesis. This will lead to a greater understanding of the effects of 
tobacco in vivo. In addition, it is conceivable that the components of tobacco may alter the 
pathogenesis of fibrotic disease and may prove to be beneficial pharmacotherapeutic agents. 
Appropriate horticultural techniques may yield tobacco strains enriched in the content of such 
beneficial compounds. 

The GENERAL HYPOTHESES for this project (and for future research) is as follows: 
Tobacco contains (a) component(s) which inhibit collagen synthesis. Such component(s) (1) 
may prove to be useful, in the future, as pharmacotherapeutic agents for prophylaxis or 
treatment of fibrotic diseases and/or (2) may play a role in mediation of the effects of tobacco 
use. Identification of such component(s) will allow (1) testing of these hypotheses, (2) 
development of tobacco cultivars enriched in beneficial agents and (3) further studies of 
molecular mechanisms of action. 

The research proposed can be divided into six sections, each of which addresses one 
Specific Aim. These are: 

Experimental Section 1. Aim - Isolate our previously discovered inhibitor of collagen 
synthesis from standard reference tobacco. Tobacco samples will be extracted and extracts 
will be used to isolate the inhibitor(s) which we have previously studied on a larger scale. The 
tools of chromatography will be used for purification, using a prolyl hydroxylase assay as the 
screening tool. 
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(continued) 


Experimental Section 2. Aim - Determine the structure of the inhibitor(s). Having 
isolated sufficient material, we will turn to identification of the inhibitor(s). These studies will 
employ spectroscopy, chromatography and chemical derivative formation to elucidate 
structure. 


Experimental Section 3. Aim - Develop a routine quantitative analysis for the tobacco- 
derived inhibitor(s) of collagen synthesis. Up to this point we have used either bioassay or 
enzymatic assay techniques. A quantitative analytical scheme will be developed using data 
from Experimental Section 1. Such an analysis will be useful in subsequent sections of this 
project and for future work. We will attempt to develop either a HPLC analysis or GC/MS 
analysis. 

Experimental Section 4. Aim - Determine the extent to which these tobacco 
component(s) are altered by combustion. At this stage, there are no data concerning tobacco 
smoke components and inhibitors of prolyl hydroxylase. Tobacco smoke condensates and 
particulate matter will be collected and studied for inhibitor(s) of collagen synthesis. 

Experimental Section 5. Aim - Demonstrate that the isolated component(s) inhibit 
collagen synthesis in intact cells. Inhibitors will be tested for activity in a fibroblast or 
osteoblast cell culture system. 

Experimental Section 6. Aim - Determine the molecular mechanism of action of the 
inhibitor(s). Studies of the enzymology of prolyl hydroxylase will be performed to examine 
the mechanism by which the inhibitors) work. 
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